Thyroid hormones in tissues from human embryos and fetuses.
This study was intended to quantify T3 and T4 in various human tissues at different stages of gestation as a contribute in the evaluation of the role of thyroid hormones in fetal development, particularly before the maturation of fetal thyroid function. Moreover, for a better comprehension of the influence of thyroid hormone status in tissues, the study was extended to adults. Embryonic specimens were obtained from voluntary abortions between 6 and 12 weeks of gestation, fetal and neonatal specimens from fetuses and neonates between 15 and 36 weeks of gestation after spontaneous abortion or stillbirth, and adult specimens from men (age range: 45-65 years) after death for cardiovascular diseases. Thyroid hormones were measured by the method of Gordon and coworkers. In embryos T3 and T4 were measured in limbs, carcasses, brain and liver: considering all values measured in the period 9-12 weeks, a mean concentration of 0.11 ng/g for T3 and 1.28 ng/g for T4 was obtained. In pooled limbs of 6-8 weeks T3 was barely measurable (0.01 ng/g). In the carcasses there was an increase in T3 and T4 concentrations of 40 and 20 times respectively from the 9th to the 12th week, when thyroid follicles organization takes place. In fetuses and adults T3 and T4 were measured in brain, heart, kidney, liver, lung, skeletal muscle and skin (mean concentrations: 0.86 ng/g for T3 and 7.44 ng/g for T4 in fetuses and neonates; 1.36 ng/g for T3 and 12.75 ng/g for T4 in adults). Hormones concentration increased with gestational age; the T3/T4 ratio increased until 22-24 weeks, when the prevalent increment in T4 occurs. T3 concentration up to 30 weeks was generally higher in tissues than in cord serum of the corresponding age. During the last month of gestation T3 increment was faster in serum. T4 level was always predominant in serum. In conclusion, T3 and T4 have been detected in the limbs of embryos before the onset of thyroid hormone secretion. Concentrations were 1/150 and 1/70, of the normal maternal blood values respectively. It is conceivable that these hormones are of maternal origin, and the question of whether such small quantities may play a role in fetal development is open.